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Accepted 7 July 2014This present study aimed to test the association between fried food intake estimated by a
semiquantitative food frequency questionnaire (FFQ), multiple 24-hour dietary recalls (24hRs),
and the application of themultiple sourcemethod (MSM) in relation to gestationalweight gain at
the second and third trimesters and weight gain ratio (observed weight gain/expected weight
gain). We hypothesized that distinct relationships with weight gain would be found given the
measurement errors of self-reported dietary approaches. A prospective study was conducted
with 88 adult pregnant women. Fried food intake during pregnancy was assessed using a
validated 85-item FFQ, two to six 24hRs perwoman, and theMSMwith andwithout frequency of
food intakeascovariate. Linear regressionmodelswereusedtoevaluate the relationshipbetween
fried food estimated by the methods and weight gain. For every 100-g increment of fried food
intake, the β (95%confidence interval) forweight gainwas β1.87 (0.34, 3.40) and β2.00 0.55, 3.45) for
estimates using MSM with and without the frequency of intake as covariate, respectively,
aftermultipleadjustments.We foundthat fried food intakeestimatedby theFFQand24hRs β0.40
(−0.68, 1.48) and β0.49 (−0.53, 1.52), respectively,wasunrelated toweightgain. In relation toweight
gain ratio, a positive association was found for estimates using the MSMwith [β 0.29 (0.03, 0.54)]
and without the frequency of intake as covariate [β 0.31 (0.07, 0.55)]; and no associations were
found for estimates by the FFQ or 24hRs. The data showed that fried food intake estimated the
MSM, but not by the FFQ and 24hRs, is associated with excessive weight gain during pregnancy.






A high prevalence of women gains more weight during
pregnancy than the recommended; and excessive weight gain
during pregnancy is a relevant predictor for gestational
diabetes, hypertensive disorders [1], long-term obesity in
women [2], preterm birth and cesarean delivery [3], and obesityalls; β (95% CI), regressio
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rved.in offspring (in childhood and/or through adulthood) [4]. There
are relatively few studies on usual dietary intake associated
with excessive weight gain during pregnancy [5–8]. Adopting a
reliable method to assess dietary exposure during pregnancy is
highly relevant, yet challenging for epidemiological studies [9].
Short-term dietary methods are considered accurate in esti-
mating nutrient and food intake when 2 or more measurementsn coefficient (95% confidence interval); BMI, body mass index;
M, multiple source method; R2, coefficient of determination of
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how occasional foods (not usually eaten) relate to health
outcomes [11]. Moreover,many replicates are required to obtain
accurate nutrient intake estimates during pregnancy [12]. In
contrast, food frequency questionnaires (FFQs) may be limited
because of finite food and portion size options, leading to
measurement errors in food and nutrient intake estimates [13].
The multiple source method (MSM) is a new statistical
method for estimatingusual dietary intake basedon short-term
approaches thatmay incorporate dietary intake frequency data
[14]. The method estimates usual intake using the probability
of consumption and the amount consumed, removing the
measurement error of the data. Previous studies have shown
that this approach provides usual nutrient and food intake
estimatesamongadults [15–17] andchildren [18].However, data
on this method's ability to estimate diet-disease relationships
are scarce; and studies investigating if it accurately estimates
usual food intake during pregnancy are nonexistent.
Fried foods are energy dense, and we hypothesize that their
high intake is related to excessiveweight gain during pregnancy.
We also hypothesized that distinct relationships with weight
gain would be found, according to the dietary method applied,
given the measurement errors of self-reported dietary ap-
proaches. This present study aimed to test the association
between fried food intake estimated by a semiquantitative FFQ,
multiple 24-hour dietary recalls (24hRs), and the application of
the MSM approach in relation to gestational weight gain at the
second and third trimesters and to weight gain ratio (observed
weight gain/expected weight gain).2. Methods and materials
2.1. Participants
We conducted a prospective study to test the accuracy of the
FFQ using 103 pregnant women from the municipality of
Ribeirão Preto, São Paulo State, Brazil. The study included
pregnant women (between 18 and 35 years old) with pregravid
body mass index (BMI) from 18.5 to 24.9 kg/m2 [1]; with
gestational age of less than 14 weeks at first interview; and
free of self-reported pathological conditions such as diabetes,
cardiopathies, nephropathies, and hypertension. The sample
size was determined based on that necessary for assessing if
FFQ corroborates the food recalls nutrient estimates by the
Bland-Altman analysis [19] to conduct the validation study.
The women were evaluated at the first trimester (between 6
and 14 weeks’ gestation), second trimester (between 14 and 28
weeks’ gestation), and third trimester of pregnancy (between 28
and36weeks’gestation).Data collectionwascarriedoutat 4basic
health clinics situated in the Southern, Eastern, and Western
regions of the municipality. The first evaluation was held
betweenSeptember 2009 andMay2010, during the first antenatal
visit for eachpregnantwoman. The second and third evaluations
were incorporated into antenatal checkups or during homecare
visits. A total of 247 pregnant women were contacted between
September 2009 and May 2010. Of this group, 5 (2%) declined to
take part in the study; and 139 (56%) were excluded for not
meeting the study criteria. Of the 103 pregnant women inter-
viewed at study baseline (≤14 weeks’ gestation), 88 (85.4%)underwent the second evaluation (between 14 and 24 weeks’
gestation); and72 (69.9%), the third evaluation (between25and36
weeks’ gestation). The mean time interval between the first and
second interviews was 82 days (approximately 12 weeks), and
that between the second and third interviews was 47 days
(approximately 7 weeks).
This study meets the guidelines established by the Declara-
tionofHelsinki; andallprocedures involvinghumanparticipants
were approved by the Research Ethics Committee of the Centro
de Saúde Escola, Ribeirão Preto School of Medicine, University of
São Paulo, Brazil (protocol 239). We obtained written informed
consent from all participants.
2.2. Gestational age, gestational weight gain, and weight
gain ratio
Gestational age was calculated based on the date of the last
menstruation and confirmed by the ultrasound scan. Self-
reported pregravid weight was obtained at first evaluation
(used only for the inclusion criteria). Height was measured
with a portable stadiometer (Sanny model ES 2040, American
Medical of Brazil Ltda, São Bernardo do Campo, São Paulo state,
Brazil). Body weight was measured using an electronic scale
(Tanita model HS 302, Tanita Corporation in Brazil, São Paulo,
São Paulo state, Brazil) at the first, second, and third trimesters.
The criteria of the Institute ofMedicine (IoM) [1] were used to
calculate adequacy of pregravid BMI and weight gain during
pregnancy. The weekly weight gainwas calculated by subtract-
ing the first weight value from the last and then dividing by the
number of weeks between evaluations. Because all participants
included in the present study had normal prepregnancyweight
(BMI between 18.5 and 24.9 kg/m2), excessive weight gain was
defined as greater than or equal to 0.51 kg/wk. Weight gain
between 0.35 and 0.50 kg/wkwas considered adequate (optimal
weight gain), and that below 0.34 kg/wk was considered
inadequate (suboptimal weight gain).
To calculate the weight gain and weight gain ratio, the
criteria proposed by Siega-Riz and colleagues [20] were
adopted, excepting the data for the first weight. In the present
study, we considered the first weight measured instead of the
self-reported pregravid weight. The weight gain during the
second and third trimesters of pregnancy was calculated by
subtracting the first assessed weight value (at the first
trimester of pregnancy) from the last assessed weight value.
The expected weight gain was obtained using the following
formula: [(gestational age at time of last weight assessed −
gestational age at the first weight assessed) × rate of weekly
weight gain expected for the second and third trimesters]. The
rate of weekly weight gain expected for the second and third
trimesters was 0.4 because all women included in the present
study had normal prepregnancy weight [1]. The weight gain
ratio was obtained by the following formula: observed weight
gain/expected weight gain [20,8]. These rates amend for the
fact that not all women have a weight measurement at the
same time point at the last trimester of pregnancy.
2.3. Fried food intake during pregnancy
Fried food intake consisted of the following items: fried red
meats, fried white meats, bacon, fried pork skin, fried eggs,
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dishes and fried snacks. The dietary intake during pregnancy
was estimated using a mean of multiple dietary recalls (24hRs),
a semiquantitative FFQ, and the MSM with and without the
frequency of food intake as a covariate.
Two semiquantitative FFQs were obtained via face-to-face
interviews at the second and third trimesters of pregnancy.
The 85-food item FFQ was previously designed and validated
for Brazilian pregnant women living in Ribeirão Preto, SP,
Brazil [21,22]. It includes 4 portion size options and uses the
date of established pregnancy for time reference. The FFQ
was accurate in categorizing fried food intake in a validation
study on food group intake during pregnancy, where a high
proportion of women (80%) were classified into the same or
adjacent quartiles of fried food intake and only 3% where
grossly misclassified into opposite quartiles compared to
multiple 24hRs [23]. Reproducibility of the FFQ results were
also tested; and energy-adjusted nutrient intakes were joint
classified into the same or adjacent quartiles for 2 FFQs in
82.4% of the women, where less than 8% were misclassified
[24]. The FFQ includes 10 fried food items.
In the present study, it was considered the last FFQ
available for each woman, according to the time of follow-
up. The Dietsys program (HHHQ DietSys Analysis Software,
version 4.02; National Cancer Institute, Bethesda, Maryland,
USA, 1999) was used to analyzed the data.
Dietary recalls (24hRs) were obtained via face-by-face
interview at each evaluation (1 per trimester) and via
telephone, which has been shown to have adequate accuracy
when compared with face-to-face interviews [25].
We obtained between two and six 24hRs per participant,
according to the follow-up period of each woman. In total, two
24hRswere available for 6 participants (6.8%), 3 for 31 participants
(35.2%), 4 for 20 participants (22.7%), 5 for 26 participants (29.5%),
and 6 for 5 participants (5.7%). The average of intake from
all 24hRswasused. Themultiple passmethod [26]wasapplied by
trained dieticians to obtain the dietary recalls. Nutritional
composition of the recalls was analyzed using the NutWin
program (NutWin Software, Nutrition Support Program, version
1.5; Escola Paulista de Medicina, São Paulo, São Paulo State,
Brazil, 2002).
The frequency of fried food intake and the multiple
24hRs were considered for estimating the usual fried food
intake during pregnancy by the MSM [14]. The MSM is a
statistical method for estimating usual dietary intake and
consists of 3-step calculations: (1) the estimation of the
probability of consuming a food (or nutrient) in 1 day by
using a logistic regression model, which may optionally
include the frequency of food intake (as other variables) as a
covariate; (2) the calculation of the usual intake on reported
days from the 24hRs, applying a linear regression model;
and (3) the estimation of the usual daily intake for each
individual by multiplying the values from steps 1 and 2. The
frequency of food intake may be included as a covariate for the
model in step 1 and indicates the percentage of fried food
consumers. In thepresent study, the usual fried food intakewas
estimated using the MSM via 2 models: (1) including the
frequency of intake as covariate in step 1 and (2) without the
frequency of intake as covariate and assuming that all
individuals were fried food consumers.The calculations of the MSM to obtain usual food intake
data are provided by a free-of-charge Web-based statistics
package, accessed through the address http://msm.dife.de
2.4. Covariates
Data on age, educational background, socioeconomic status,
marital status, tobacco use, physical activity, and frequency of
nausea during the first trimester of pregnancy were obtained
using a structured questionnaire at the first evaluation.
Economic status was classified according to the Brazilian
Criteria for Economic Classification, which consider the
educational level and material possessions of the head of
the household and define classes from A (highest socioeco-
nomic level) to E (lowest socioeconomic level) [27].
2.5. Statistical analyses
Median and percentiles values for continuous variables and
frequencies of categorical variables were estimated according
to weight gain categories. Differences in participants' attri-
butes according to adequacy of weight gain were evaluated
using the Kruskal-Wallis test for continuous variables and the
χ2 test for categorical variables.
Linear regression models were applied to assess how fried
food intake (estimated by different approaches) relates to
gestational weight gain at the second and third trimesters and
to the weight gain ratio adjusting for maternal age (continu-
ous), educational background (years of schooling, continuous),
duration of follow-up (continuous), gestational age at the last
interview (continuous), and total energy intake (continuous).
Data of the coefficient of determination, or R squared (R2), were
provided because they explain howmuch of the variability of a
factor (dependent variable) can be explained by the variables
included in the model.
We tested the relationship between other covariates and
outcomes (weight gain and weight gain ratio) using univariate
linear regression models where only maternal age was associ-
ated with weight gain during pregnancy. Furthermore, adjust-
ments for sweetened beverages, fruits, vegetables, and total
fiber did not change the results. Therefore, theoretical models
were applied to define the covariates included in the final
models. The associations between other energy-dense foods,
like sweetened beverages and nonfried fast foods, and gesta-
tionalweight gainwere tested; but no relationshipswere found.
Statistical analyses were performed using the Social Sciences
statistical package version 17.0 (SPSS Inc., Chicago, IL, USA).3. Results
Among the 88 participating women, 18 (20.5%) and 36 (40.9%)
gained suboptimal and excessive weight, respectively.
Table 1 presents the participants’ characteristics according
to weight gain during pregnancy. No differences were
observed between women in the 3 categories of weight
gain during pregnancy when considering age, educational
background, socioeconomic class, marital status, tobacco
use, nausea symptoms, physical activity, prepregnancy BMI,
or follow-up duration.
Table 1 – Study participants' characteristics according to category of gestational weight gain a (Ribeirão Preto, SP, Brazil
[2009-2010, n = 88])
Characteristics Suboptimal weight gain Optimal weight gain Excessive weight gain P b
n 18 34 36
Median (P25, P75)
Age (y) 23 (22, 31) 24 (22, 28) 25 (22, 30) .74
Educational background (years of schooling) 11 (8, 11) 11 (8, 11) 8 (7, 11) .44
BMI at first trimester (kg/m2) 22.67 (21.48, 23.65) 21.95 (20.10, 23.63) 22.25 (19.95, 24.12) .71
Follow-up duration (wk) 18 (13, 21) 18 (15, 23) 17 (14, 20) .14
n (%)
Socioeconomic class c
A + B 0 (0) 5 (14.7) 3 (8.3) .32
C 12 (66.7) 23 (67.6) 27 (75.0)
D + E 6 (33.3) 6 (17.6) 6 (16.7)
Marital status
Married 13 (72.2) 25 (73.5) 24 (66.7) .49
Previously married 1 (5.6) 2 (5.9) 0 (0)
Never married 4 (22.2) 7 (20.6) 12 (33.3)
Tobacco use at baseline 3 (16.7) 7 (20.6) 3 (8.3) .34
Daily nausea symptoms at 1st trimester 8 (19) 20 (48) 14 (33)
Practicing physical activity during leisure time 1 (6) 7 (47) 7 (47)
a Categories of gestational weight gain according to the IoM [1]: suboptimal weight gain, less than 0.34 kg/wk; optimal weight gain, between 0.35
and 0.50 kg/wk; and excessive weight gain, at least 0.51 kg/wk after the second trimester of pregnancy.
b Kruskal-Wallis test for continuous variables and the χ2 test for categorical variables.
c Brazilian Criteria for Economic Classification, which define classes from A (highest socioeconomic level) to E (lowest socioeconomic level). [27].
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estimated using the different dietary approaches, according
to weight gain categories. The median values for fried food
intake by women were similar in all categories of weight gain;
however, discrepancies were found for percentiles 5 (P5) and
95 (P95) estimates according to the method. Every participant
except one reported fried food intake in at least one of the
24hRs, and none of the participants were true nonconsumers.
Table 3 presents the regression coefficient (β [95% confi-
dence interval {CI}]), from linear regression analysis, for the
relationship between fried food intake (estimated using the
different methods) and weight gain values during the second
and third trimesters of pregnancy and the weight gain ratio.
No relationships were observed between fried foods intake
estimated using the semiquantitative FFQ andmultiple 24hRs,
and weight gain during pregnancy and weight gain ratio.
The R2 of the models using the FFQ was 0.56 for gestational
weight gain and 0.36 for weight gain ratio, respectively. The R2
of themodels using 24hRs was 0.57 for gestational weight gain
and 0.35 for weight gain ratio, respectively.
After the application of the MSM approach, positive
associations between fried food intake and weight gain and
weight gain ratio were observed after adjusting for maternal
age, education, duration of follow-up, and gestational age at
the last interview. The results remained unaltered when the
frequency of intake data were included using MSM estimates.
Further adjustment for total energy intake slightly weakened
the associations, but they remained significant. The R2 of the
models using the MSM without the frequency of intake as
covariate was 0.61 for gestational weight gain and 0.43 for
weight gain ratio, respectively. Applying the MSM using
the frequency of intake as a covariate, the R2 of the models
was 0.60 for gestational weight gain and 0.41 for weight gain
ratio, respectively.4. Discussion
To the best of our knowledge, this is the first study to
demonstrate that the MSM can be a useful approach for
evaluating the relationship between food intake and health
outcomes during pregnancy. Estimates using the semiquan-
titative FFQ and 24hRs failed to detect relationships between
fried food intake and excessive weight gain during pregnancy.
Only after the application of the MSM approach were the
relationships between fried food intake and gestational
weight gain and weight gain ratio found. The inclusion of
the frequency of intake data as covariate in the MSM analysis
did not change the results.
Given that fried foods are energy dense, we hypothesized
that high intake of this food group could be related to weight
gain during pregnancy, which is supported by previous studies
conducted among adult populations [28,29]. In the present
study, the hypothesis was accepted only for the estimates of
fried foods by the MSM.
There are few studies [5,7,8] that have investigated fried
and energy-dense food intake during pregnancy and excessive
weight gain, and their results are controversial. In a cohort
study conducted among 1388 pregnant women, the evaluated
dietary factors (estimated using FFQ) were not associatedwith
excessive weight gain during pregnancy; the odds ratio (95%
CI) for fried food intake and excessive weight gain was 3.68
(0.96, 14.30) after multiple adjustments [5]. A cohort study
conducted among 224 American women found that higher
energy-dense food intake assessed by an FFQ was associated
with excessive weight gain in the second trimester of
pregnancy [7]. In a cohort conducted among 1231 pregnant
American women, the last quartile of dietary energy density
assessed by an FFQ was associated with both total gestational
Table 2 – Fried food intakes estimated using FFQ, 24hRs,
andMSM according to category of gestational weight gain a
(Ribeirão Preto, SP, Brazil [2009-2010, n = 88])
Fried food intake
estimates (g/d)
P5 P25 P50 (median) P75 P95
FFQ
Suboptimal weigh gain 11 34 68 141 264
Optimal weight gain 5 44 84 119 171
Excessive weight gain 19 54 92 160 246
24hRs
Suboptimal weigh gain 0.15 20 60 95 170
Optimal weight gain 0.05 40 74 128 197
Excessive weight gain 6 47 76 133 178
MSM without FFQ
Suboptimal weigh gain 18 37 61 92 142
Optimal weight gain 20 51 79 116 156
Excessive weight gain 24 65 87 127 177
MSM with FFQ
Suboptimal weigh gain 17 37 64 93 160
Optimal weight gain 21 50 79 112 161
Excessive weight gain 23 66 85 122 169
a Categories of gestational weight gain according to the IoM [1]:
suboptimal weight gain, less than 0.34 kg/wk; optimal weight gain,
between 0.35 and 0.50 kg/wk; and excessive weight gain, at least
0.51 kg/wk after the second trimester of pregnancy.
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(0.13 [0.006, 0.24]) when compared with the first quartile after
multiple adjustments [8]. These previous studies used the FFQ
to estimate food intake, which may not capture the within-
person variability of food intake throughout the pregnancy,
leading to weakened associations. In the present study, it was
possible to compare 3 different approaches for estimating
fried food intake; and only the MSM was able to capture the
relationship with excessive weight gain. However, other
energy-dense foods, like sweetened beverages and nonfried
fast foods, were not related to weight gain in the present
study. Furthermore, all dietary methods have limitations’ and
the pregnant women evaluated on different studies might
have distinct characteristics, probably not fully addressed on
the models, leading to discrepant results of the relationships
between diet and health outcomes.
Estimating food intake during pregnancy is a challenging
task given the high intraindividual variability of food intake.
During pregnancy, outlier data of dietary intake may be related
to appetite changes or nausea symptoms,which are inherent to
this particular period. Thus, it is difficult to determine whether
extremeestimatesaredue toover/underreportingor commonly
attributed during pregnancy [9].
Although the FFQ used in the present study showed a high
agreement with food recalls for estimating fried food intake
on previous analyzes (80% of the pregnant women were
classified into the same or adjacent quartiles of fried food
intake, and only 3% were misclassified) [23], the estimates by
this method did not capture any association with weight gain.
Food frequency questionnaires may be limited because of the
fixed portion size options, leading to measurement errors in
food and nutrient intake estimates [13]. Short-term methods,
such as the 24hRs, are considered accurate methods to
estimate food intake; however, they are also affected bymeasurement errors, and a high number of replicates are
necessary for an accurate estimate during pregnancy [12]. In
the present study, the median values of fried food intake
estimated by distinct methods were similar. The median
values are not usually affected, whichmight overestimate the
intake for some individuals counterbalanced by an underes-
timation for others [17]. Moreover, the variability in intakes
throughout the pregnancy may not be captured by commonly
used self-reported dietary methods. Such potential misclas-
sification of exposure (using the FFQ and 24hRs) might have
weakened the associations. After the application of the MSM
approach, a positive relationship between fried food intake
and weight gain was found, which could be due to the
inherent adjustments for the data variability on the MSM
approach, removing the effect of measurement error.
The ability of the MSM to estimate usual food intake for
occasional consumers and for rarely eaten foods is one of the
method’s strengths [14]. We expected that including the
frequency of intake data as a covariate would improve
the results for such foods; however, this was not observed.
Nevertheless, fried foods were often eaten by the pregnant
women evaluated, as all but one reported fried food intake in at
least one of the dietary recalls. Some studies have suggested
that including frequency of intake data as a covariate when
using different statistical approaches to estimate usual
food intake (based on short-term methods) improves the data
[30–32]; however, other studies present contrasting results
[16,33]. The improvement of results on rarely eaten foods
during pregnancy, after inclusion of the frequency of intake
data as a covariate in MSM, remains to be elucidated.
The MSM approach might be useful in epidemiological
studies when short-term data of dietary intake are available,
like 24hRs or dietary records. This approach allows that
distinct numbers of replicates of 24hRs (or food records) are
considered, and it replaces the requirement of a high number
of replicates of the method. The inclusion of the frequency of
food intake data as a covariate is optional andmight be helpful
to estimate usual intake of rarely eaten foods [14].
The small sample size is the main limitation of the present
study. Moreover, the number of 24hRs replicates was distinct
amongwomen. The possibility of positive associations between
fried foods estimated by the self-reported dietary instruments
alone and weight gain with the adoption of large sample sizes,
or with a higher number of 24hRs per women, cannot be ruled
out. Data of covariates were obtained at the first trimester of
pregnancy, and some of these parameters could have changed
throughout the pregnancy period. Additionally, despite the
prospective design of the study, the dietary intakewas assessed
at the same time thanweight, and the temporality criteria were
not attended; and further studies are necessary.
In summary, the data from the present study suggest that
fried food intake estimated by the MSM is associated with
weight gain during pregnancy.Acknowledgment
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Table 3 – Fried food intakes estimated using FFQ, 24hRs, and MSM in relation to gestational weight gain at the second and
third trimesters and weight gain ratio (Ribeirão Preto, SP, Brazil [2009-2010, n = 88])
Fried foods estimates (per 100 g) Gestational weight gain (kg) a Weight gain ratio b
β 95% CI β 95% CI
Quantitative FFQ
Unadjusted 0.65 −0.49 1.79 0.04 −0.13 0.21
Model 1 c 0.59 −0.47 1.67 0.12 −0.06 0.29
Model 2 d 0.40 −0.68 1.48 0.09 −0.09 0.26
24hRs
Unadjusted −0.09 −1.23 1.05 0.07 −0.09 0.23
Model 1 c 0.57 −0.47 1.61 0.06 −0.11 0.23
Model 2 d 0.49 −0.53 1.52 0.05 −0.12 0.22
MSM without FFQ
Unadjusted 1.86 0.19 3.54 0.36 0.13 0.60
Model 1 c 2.19 0.74 3.63 0.34 0.11 0.58
Model 2 d 2.00 0.55 3.45 0.31 0.07 0.55
MSM with FFQe
Unadjusted 1.62 −0.14 3.38 0.34 0.09 0.59
Model 1 c 2.08 0.55 3.60 0.32 0.07 0.57
Model 2 d 1.87 0.34 3.40 0.29 0.03 0.54
a Linear regression analysis with gestational weight gain, at the second and third trimesters, as the dependent variable.
b Linear regression analysis with weight gain ratio (ratio of the observed weight gain to expected weight gain) as the dependent variable.
c Linear regression analysis adjusted for maternal age (continuous), education (years of schooling, continuous), duration of follow-up
(continuous), and gestational age at the last interview (continuous).
d Further adjustment for total energy intake (continuous).
e The frequency of fried food intake (without portion sizes) was used as a covariate to estimate usual food intake by the MSM.
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